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CH4 BOATSAND STREAMS

ANSWERSAND EXPLANATIONS

EXERCISE 1 = P2 D0 sa8km an hour

4 1000

1. (b) Downstream speed = 15 + 5 = 20 km/h. = Speed in still water

.. Required distance = 20« s, 8km. 1
6 = 5(10.56+5.28)=7.92k_mph

2. {d) Let x be the speed of the boat.

Y e e W— 9. (d) Required distance between A and B

2 2,
20 20 2 ~ 3((9) -3 )_3(81—9)
x—y x+y 36 29 18
In this equation there are two variables, but only
one equation, so, the value of ‘x” cannot be - E:]ka_
determined.
3. (¢) Here downstream speed = 15 km/hr and upstream 10+, (a) If the rate of the stream is X, then
speed = 5 km‘hr 2475 —x)=45+x
. Speed of the boat —0_2x=45+x%
15+5 = 3x=45
= = 10 km/h
2 = x = 1.5 km/hr
4. (¢} Let the rate of stream = S km/h 11. (d) Given, time taken by the boat to place and back
T WP B, = 3 hrs. and given speed of boat in still water = 4
km/hr
= 5 =5 km/h

There is no speed of the stream given and also

5. {a) Let the rate against the current be x km/hr. Then, .
no down stream and upstream speed is given.

12-x _ 15212 —x=3— x =9 km /hr .. Can’t calculate the distance.
12. (d) Given speed of boat in water = 4 km/hr = x (say)
6. {a) Man's speed in upstream =4 — 2 = 2 km/h. and speed of current = 2 kmvhr = v (say)

2 Bequireiitine = 6 Sl As we know, Distance = Speed x Time
2

.. Upstream speed = ( x — v) km/hr

7. {a) Let the speed of rowing be X. Then the equation and time = 9 hr (given)

+ 9 -5 .. distance upstream = (x — y). 9
X-2 X+2

formed is
and downstream speed = ( x + y) km/hr

On solving, we get the value of X as 4. Now, distance downstream = distance upstream

8. (c) Speed with the stream = 10.56 km. an hour. {given)
Speed against the stream L(x-y9=x+ty) T
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i 18. (a) If X be the speed of man in still water, Y the
S -
=T = Y o =[ JQ =3hrs. speed of stream, then Y = 2.
X+Vy) 4+2
9
16 X—Zzg or X = 5.
13. (b) Rate downstream = [2} kmph = 8 kmph;
Now, X + 2 =7, hence time required
16 = 9/7 hours..
Rate upstream = [?] kmph = 4 kmph. ours
L 1
o Speed in still water = 5 (8 +4) =6 km/h. EXERCISE 2
36 1. (d) Speed of the boat in still water = 10 mph
By ) Neos uesream spesd = B Gl Let the speed of the stream = x mph
Speed of stream = 8 — 6 = 2 km/h Then, speed of boat with downward stream
- Man's downstream speed = 8 + 2 = 10 km/h = (10 + x) mph
Hence, required distance = 10 x 10 = 100 km Speed of boat with upward strcam
15. (d) Man's speed in still water = 4.5 km/h = (10 - x) mph
Let speed of stream = 8 km/h 3@ aQ 35
Now, - —e=
Here, T, = 2T (10+3) 60 (10—x)
Distance [Distance] i 1 1
45-8 T\ s+45  _ 4:6[10x10+x}
= 45+85=9-238
1 2%
=33=45=5=15kmh or —=6 5
4 100-x
16. (¢) Let the distance travelled during both upward and 5
downward journey be 'x km. or 100 — x* = 48x
or x*+48 x — 100 = 0
_ Total distance covered
AveRgR s Total time taken or x =2 mph [x#-50]
2. (b) Let the speed of the boat in still water be x km/hr
_EFE 2 Speed of the stream = 2 km/ hr
x x 28416
EJrg 2816 .. Speed of the boat downstream
= (x+ 2) km/r
o IX28RIE 20.36km /h Speed of the boat upstream
= (x - 2) kin/hr
17. (¢) Relative speed of the boats = 15 km/ hour
3 3 2 5
15 1 : Tt srlaEs
=" —_ km/min x+2 x-2 3 3
60 4
= 24x — 48 + 24x + 48 = 5(x% — 4)
. 1 . . z_ 20 =
i.e., they cover [4] km in the last one minute SR - e Y
before collision - 48++/2304+ 400
10
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4.

_ 48£52

=10, -04
10

.. Speed of the boat in still water = 10 km/hr.

{c) Let x be the speed of boat in still water and ¥ be
the speed in current.

Speed of the boat downstream

= ( x +v) kmm/hr and speed of the boat upstream
=({x—-v) knhr

According to the question :

Aty =3Hx-y)

=2+ 2y=3x—-3y = Sy =x

Hence, the ratio of speed in still water to speed in
current 1s 5:1

(c) Let the speed of man in still water be v and the
speed of stream be v Then

45 3
= — _hr|=Zkm
(Vm VS)X(4><60 ] . IS
20 3
Also, (Vm+VS)X(4x60hI]=ka R

Now, we solvefor v_.

(1 €A %
3 4x60  3x60
= —X = = 4
4 45 45
and (2) = vtV

3 4x60_3x60 180
T4 20 29 29

By adding (1) and (2), we get

Hence, the speed of the man in still water
=5 km/hr.

{c¢) The speed against the current of the stream
=2 km (in 1 hr)

The speed along the current of the stream

% d W, N L. |

lkm (in 10 min)

_1x60 L bt
10 {in )

= 6 km (in 1 hr)
.. Speed in stationary water = 6 — 2 = 4 km
Thus, speed 1n stationary water = 4km and

distance = 5 km

) Dist
As, we know, Time= me Lol
Speed

.. Time taken to cover the distance 5 km

5
ZhOUI =75 min

60 min + 15 min = 1 hour 15 minutes

(d) Let v, =welocity of man = 48 m/min
Letv, = veloeity of eurrent

then t;= time taken to travel 200 m against the

current.
200 0
e, 4 =

and ty time taken to travel 200 m with the current

200

le, -2 Vo V. L A2)

Given : t,—t, =10 min

200 200 _ o
VYm—Ve Vm tVe

= v%] - v% =40v.
= v2440v,-(48)7 =0
=y =322
Hence, speed of the current
=32 (ra, #-92).
(a) Here, Distance for downstream

= 2(Distance for upstream)

Let speed of stream = S km/h.
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448 =204-8) 12. (a) Clearly, Ram moves both ways at a speed of 12
km/h. So, average speed of Ram = 12 kmvh.
= e 1.3km/h
= g ' Shyam moves downstream at the speed of
8. (d) Let the speed of the stream be x km/h. (10 +4)
Then, upstream speed = (15 — x) km/h. = 14 km/h
and downstream speed = (15 + x) km/h. and upstream at the speed of (10 — 4) = 6 km/h.
So, average speed of Shyam
30 30 EORP .
Now + =45
> (15+x) (15-x) 2x14x6
= T4+6 ) kb
Checking with options, we find that x = 5 km/h.
. 60 42
9. (b) Man's speed in downstream = o 10km / hr . =y km/h = 8.4 km/h.
. Man's speed in still water = 10 — 3 = 7 km/h Since the average speed of Ram is greater, he
ill return to A first.
Man's speed in upstream = 7 — 3 = 4 km/h WIH TEHHm RO A IS
13. {a) Let speed of the boat in still-water be x'km/h and
16
= equired Bine = —= 4 hrs speed of the current be vy km/h.
Then, upstream speed = (x — y) km/h
10. (a) Suppose he moves 4 km downstream in x hours. and dB%nstream speedh=’(x + v) km/]
Then,
4 W, o + 28 =6 ()
Downstream speed = - km /hr (x-y) (x+y)
2 i e =l (i)
Upstream speed = ;k_m/hr x-v) (xty) 2
a3 4z y B " Solving (1) and (11), we have
VT CYN. W W x = 10 kmvh and y = 4 km/h
- Dowinstraam speed = 8 km/l 14. (d) Let the speed of the boat in still water be S kmph.
Then,
and upstream speed = 6 km/h
Downstream speed = (5 + 3) kmph,
Buits oF this s = %(8—6) B Upstream speed = (S — 3) kmph.
11. (b) Time taken by the boat during downstream L(8+3)x1= (S—3)><%
Journeyfﬂzé = 25+6=35-9
60 6
_ _ _ = S = 15 kmph.
Time taken by the boat in upstream journey
15. {(b) Downstream speed = (14 + 4) km/h = 18 km/h.
_ éh Upstream speed = (14 — 4) km/h = 10 km/h.
4 Let the distance between A and B be d km. Then,
Average speed
i+@:]9:>i+i: :E:]Q
2x50  100x24 13 10 18 20 180
= <5 = = =48 mph
i ¥ = d =180 km.
d Wi N LW N
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PIPES AND CISTERNS

.. Remaining portion to be filled by pipe B

1
.. Time taken by pipe B to fill 30 of the cistern

But given total part filled in 9 hr

B SR, L e By =g
9" 6 9 9

= 15x=60=x=4

Hence, number of inlet pipes = 4.

13. (a) Part filled in 10 hours
1
=35 " 30 = lmin 1 1 1 73
= 10[E+ %—Ej %
Hence, total time = (55 x 3) + 1 + 1 = 167 min.
9. (a) Let cistern will be full in x min. Then, 23 7
part filled by B in x min + part filled by A in Remaining par [ 30] 30°
(x—4)min =1
o 1 s vk - (el T
—y (A + BYs 1 hour's work = 15550 " s
16 12
% .4
5: % 155
=g = % = 9%hours.
. or X=|—xl 60 = 2 hours
10, (a) Let A was turned off after x min. Then, 7
cistern filled by A in x min + cistern filled by 7 The tank will be full in (10 + 2) hrs = 12 hrs.
Bi +23)min =1
in (x ) min 45 {¢) (A+ B)s 1 hour's work
S Lol 2 2
L1215/ 60 20
= 17x+207 =360 > X =9min. (A + C)'S 1 hour's work
11.  (a)- Let cistern will be full in x min. Then,
1 1 g 2
part filled by A in x min + part filled by B in = (EJF%}—%—G
{x — 1) min + part filled by C in (x — 2)min = 1
Part filled in 2 hrs
Srp el xe2 3 23 17
3 4 6 I P i
[20 15} 60
jglegzx,L:%mm Part filled in 6 hrs
. ) 17 17
12. (b) Total number of pipes = 6 {given) = (3>< 5} =%
Let number of inlet pipes = x
_ Remaining part
number of outlet pipes = 6 —x
Now, Inlet pipe fill the tank in 9 hours and outlet - [1 - Ej 3
pipe empty it in 6 hours. 20/ 20
: X _6-x oo 3 e b deand B8 andl, 2 o
Total part filled in 1 hour = 9 6 ow, 1t 1s the tum ol A an and. ., partis
_ filled by A and B in 1 hour.
When all the pipes are opened.
1" /A BR /A
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(c)

(b)

:[suxsg}_(sdle):%su =48, =84 =S,

i

. Required ratio

Se+S, ) (Se-S.) (168,
= i = *
) 2 5

Ln| oo
| W
Il
ozl
9%}

Let upstream speed = S kmph

2

and downstream speed = S, kmph.

24 36

—+—=36
’ Su Sd

Then

3,24_13
and 5.8, 2

Adding (1) and (2), we get :

1 1) 25 1 1 _5
B0 b |2 Dbt —
Se Si) 2 8, 8, 24

u

Subtracting (1) and (2), we get :

pll_ 1|11 1_df
S %) 2 Sl A

u u

Adding (3)and (4), we get .

0
S_:ﬁ or Su = 8.

u

1 1 5 1 51
SO st mmie T W e | e lmemn s | =
> 8'S, 24 S, \24 8

=3 TENl
- Speed upstream = 8 kmph,
Speed downstream = 12 kmph.

Hence, rate of current

1
= 5(12—8) kmph = 2 kmph.

Let man’s speed be a km/hr.
Let stream’s speed be b km/hr.
a+tb=3 a—-b=2 2a=35,

(D)

(2

1

12

E

X
5 2

a =52 =25 kmm'r

11 To swim 7 km, time required

7
= E= 2.8 hours.

63, 1] (Must do mentally in 20 sec. max.)

5. {c¢) Speed of speed-boat = 16 — 3 = 13 km/hr.
.. Speed of boat against the current

=13 -3 =10 km/hr.

_ 1[Speed against the stream

) [— speed with the stream }

:%[8—6]:1km/h.

6. {a) Let the speed of the boatman be x km/hr and that
of stream by v km/hr. Then

12 4

X—i—yi Xy
(3) = 12x— 12y =4dx + 4y
= 8x = 16y

= G

) 45 , 45

Now =20

Xty X-¥

=45+ 135 =60y = 180 = 60y
= vy = 3km/hr.

7. (b) Let the speed of the stream be x km/hr and
distance travelled be S km. Then,

3

B e

12-x 6

=y =
1Z2+x 9

= 108 —9x =72 +6x
— 15x =136

ix:%:2.4 km /hr.

8. (d) Total distance covered = 2 ® 91 km = 182 km

Time taken = 20 hours
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182
Average speed = 5 91km/h

Let the speed of flow of the river = x kmvhr

5 .3
W8 91 ex1000-91 =55 5= 23

then,

Hence, rate of flow of the river = 3 km'/h
Downstream speed = x + v = 6 kimm/hr.
Upsteam speed = x — y = 4 km/hr.

.. Speed in still water

Xty+x-y 6+4

5
2 2
= 5 km/hr
and speed of the current
_ X+y_x+y:6_4:lkm/hr

2

Let x be the speed of the swimmer and y be the
speed of the current.

Let d be the distance.

.. By question g = 5hr and 8 =7hr.
Xty X—Vy

= d=5x+5y andd=7x-"Ty
= xt+iSy=Tk-Ty
EN 2L & W
But given, y= 1 kim/hr
X = 6 km/hr.

16

Lad W

Let the speed of the boat be u km per hour.

ucos8 =3 usin9 =16

= tane:E
3

= sinB-= L
265

% d W, N L. |

Since, usin 8= 16

16

= u
/265

= u=+/265= 16.28 km per hour

=16

", Speed of the boat against the current
=u—-3=1628 — 3 =13.28 km per hour
Man's speed in still water = 4 km/h.
Speed of stream = 2 km /h
S4=4+2=06kmh
5,=4-2=2kmh
Let distance be d km. Then,

d d
I, = 5 and Tu:E
3 d
T+ Te™
4d
6 S
R %

(v Total time T, + T, =6 hrs)
= d=9km
Speed of the boat in still water = 10 mph
Let the speed of the stream = x mph

Then, speed of boat with downward stream

= (10 + x) mph
Speed of boat with upward stream = (10 — x)
mph
Now., 36 90 36

ot e
10+x) 60 (10-x)

1 [ 1 1 ]
or —=6 =
4 10-x 10+x

1 [ X J
or —=6
4 100—x2

or 100 — x? = 48x
or X2 +48x—-100=0

or x=2 [x#-50]
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